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ABSTRACT 19 
In group-living mammals, the eviction of subordinate females from breeding groups by dominants 20 
may serve to reduce feeding competition or to reduce breeding competition. Here, we combined 21 
both correlational and experimental approaches to investigate whether increases in food intake by 22 
dominant females reduces their tendency to evict subordinate females in wild meerkats (Suricata 23 
suricatta). We used 20 years of long-term data to examine the association between foraging success 24 
and eviction rate, and provisioned dominants females during the second half of their pregnancy, 25 
when they most commonly evict subordinates. We show that rather than reducing the tendency for 26 
 2 
dominants to evict subordinates, foraging success of dominant females is positively associated with 27 
the probability that pregnant dominant females will evict subordinate females and that 28 
experimental feeding increased their rates of eviction. Our results suggest that it is unlikely that the 29 
eviction of subordinate females serves to reduce feeding competition and that its principal function 30 
may be to reduce reproductive competition. The increase in eviction rates following experimental 31 
feeding also suggests that rather than feeding competition, energetic constraints may normally 32 
constrain eviction rates. 33 
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INTRODUCTION 36 
In group-living mammals, adult females may leave their natal groups voluntarily when food 37 
competition increases (e.g. African lions, Panthera leo, California ground squirrels, Otospermophilus 38 
beecheyi [1]), while in some cooperative breeders, dispersal is commonly imposed by breeding 39 
females who commonly evict subordinate females from the group (e.g. meerkats, Suricata suricatta, 40 
banded mongooses, Mungos mungo [1-2]). The eviction of subordinates may benefit dominants 41 
either by reducing feeding competition or by reducing the risk that they will attempt to breed or to 42 
challenge dominants for the breeding role [1-3]. As yet, few attempts have been made to distinguish 43 
between these possibilities. Here, we use a combination of long term records of the behaviour of 44 
individuals and experiment in which we increased the food intake of dominant females in wild 45 
meerkats (Suricata suricatta) to investigate whether foraging success affects the tendency of 46 
dominants to evict subordinate. We also investigated whether foraging success affects the timing of 47 
eviction during pregnancy.   48 
Meerkats live in groups of 2-50 where reproduction is monopolized by a dominant pair that 49 
breed up to three or four times year, though subordinate females breed occasionally [1,4]. Pregnant 50 
dominant females evict subordinate females from the group when they reach an age when their 51 
weight approaches that of dominant females and the frequency with which they attempt to breed 52 
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increases [3]. Evictions are frequently occurring in large groups and involving older and heavier 53 
subordinate females, which are the ones most likely to breed [3,7]. Subordinate females that have 54 
been evicted from their group by the dominant female often attempt to return, both before and 55 
after the dominant gives birth [3]. Those that try to return before dominants give birth are usually 56 
evicted again; those that try afterwards may be allowed to rejoin the group, though they are then 57 
usually evicted again during the next breeding event [3]. The timing of evictions suggests that 58 
evicting older subordinate females may serve to reduce the risk that they will kill the dominant 59 
female’s pups. Subordinate breeding has substantial costs to the success of dominants: pregnant 60 
subordinates commonly kill offspring born to dominant females shortly after birth [5] and, if litters 61 
born to dominants and subordinates are reared at the same time, the growth of pups born to 62 
dominants is reduced [6]. However, the presence of positive correlations between group size and 63 
the probability of eviction [3] suggests that eviction may also serve to reduce feeding competition. 64 
 If evicting subordinate females serves to reduce feeding competition and increase access to 65 
resources for dominant females, improvements in their foraging success should lead to increased 66 
tolerance towards subordinates and reduced rates of eviction. In contrast, if eviction serves to 67 
reduce breeding competition and the risk of infanticide, no consistent relationship between the 68 
dominants female’s foraging success and the eviction of subordinate females would be expected – 69 
unless the probability that dominants will evict subordinates is constrained by their access to 70 
resources, when a positive relationship between foraging success and rates of eviction would be 71 
expected.  72 
 73 
METHODS 74 
All data used in our analyses were collected at the Kuruman River Reserve, South Africa, as part of 75 
the long-term Kalahari Meerkat Project (KMP) which has followed more than 60 different groups of 76 
wild meerkats over 20 years [4]. Details of the measurement of life history events (pregnancy, birth, 77 
eviction) and weights are provided in the Supplemental material. All animals in our study groups 78 
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were individually recognizable and habituated to close observation by humans. They were also 79 
trained to step onto an electronic balance in return small rewards of hard-boiled egg to collect 80 
individual weight three times a day (at dawn, around midday and at dusk) when groups were visited. 81 
The foraging success of pregnant dominant females was calculated as their average weight gained 82 
during the first 3 hours of foraging in the morning [8]. Since subordinate females never leave groups 83 
voluntarily [1,9], we considered as eviction all instances where subordinate females over nine 84 
months old (minimal age at reproduction [9]) suddenly disappeared from their groups whilst the 85 
dominant female was pregnant. Multiple evictions of the same subordinate females were 86 
considered as separate events, though we also measured the number of subordinate females 87 
evicted. Because dominant females’ propensity to evict subordinate females might be constrained 88 
by the number of helpers available to contribute to alloparental care [10], we also counted the 89 
number of subordinate males, using the same age cut-off (see Supplemental material). 90 
We initially investigated whether variation in the probability that pregnant dominant 91 
females would evict subordinates was correlated with their own foraging success. Since subordinate 92 
females are seldom evicted unless the dominant female is pregnant and older subordinate females 93 
have usually been permanently evicted by the mid-point of each breeding seasons, we extracted 94 
records of the frequency of eviction for all pregnancies that took place in the study population 95 
during the first half of the breeding season between 1997 and 2015. Cases where dominants 96 
miscarried and pregnancies took place in groups without subordinate females were excluded. In 97 
total, we extracted data for 154 pregnancies of 64 dominant females who lived in 36 different 98 
groups of the population over 18 years, with 3.82 ± 2.27 (mean ± SD) pregnancies per female.  99 
 We also experimentally provisioned 10 dominant females in 10 different groups during the 100 
second half of their pregnancy, when evictions take place, with one hen’s egg per day (one half in 101 
the morning, one half in the evening; see Supplemental material). All trials took place in the first part 102 
of the rainy season and include pregnancies that ended in August-November of two consecutive 103 
years (2011-2012), with 5 trials being conducted in each year. As controls, we selected all other 104 
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successful dominant pregnancies that ended in August-November 2011-2012 (N=8 pregnancies from 105 
6 different females), as well as pregnancies involving females used in the experiment that took place 106 
in August-November the year before or after the year when they were experimentally fed (N=10 107 
pregnancies of 7 dominant females; see details in Supplemental material). This gave a total of 28 108 
pregnancies for 16 females of 14 groups, with 1.75 ± 0.19 pregnancies per female (2.00 ± 0.26 for 109 
fed subjects).  110 
We used Linear Mixed Models (LMMs) to examine whether dominant females’ foraging 111 
success or experimental feeding (fixed effects) influenced the number of evictions, the number of 112 
subordinate females evicted and the timing of eviction (response variables). In most models, we set 113 
the ‘number of subordinate females’ and ‘number of subordinate males’ as fixed terms, which were 114 
combined into ‘number of subordinates’ in the model setting ‘timing of eviction’ as response 115 
variable (see Supplemental material). In all models, ‘female identity’, ‘group identity’, ‘year’ and 116 
‘month’ (nested in year) we set as random factors. In the correlational analyses, to meet the 117 
assumptions of the model, we log-transformed ‘number of evictions’ and square-root-transformed 118 
‘number of subordinate females evicted’, log-transformed ‘foraging success’ in models setting 119 
‘number of evictions’ and ‘number of subordinate females evicted’, and log-transformed all the 120 
other fixed effects. In the experimental analyses, we also included ‘treatment’ (fed vs. controls) as a 121 
fixed effect in addition to the fixed and random effects described above, and also included ‘rainfall’ 122 
to account for the potential effect of variation in natural food availability on dominant females’ 123 
access to food (see Supplemental material). ‘Rainfall’ was log-transformed, but no other 124 
transformation was required. Finally, to examine whether experimental feeding improved dominant 125 
females’ body condition, we set ‘weight gain’ over the course of pregnancy (see Supplemental 126 
material) as the response variable, ‘treatment’ and log-transformed ‘rainfall’ as fixed effects, and 127 
used the same random effects as above. Since ‘number of evictions’, ‘number of females evicted’ 128 
and ‘rainfall’ could be nil, we added the value ‘1’ to all entries to allow transformation. All statistical 129 
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analyses were computed with IBM SPSS Statistics 23. Alpha levels were set at 0.05 and analyses 130 
were two-tailed. 131 
 132 
RESULTS  133 
The probability that dominant females would evict subordinates was significantly positively 134 
correlated with their average foraging success: dominant females who gained more weight whilst 135 
foraging conducted more eviction events and evicted more females from their group (Fig 1A-B,2A) 136 
(Table I). Foraging success also affected the timing of eviction: well-fed females evicted subordinate 137 
females on average closer to their own parturition (Fig 1C).  138 
Our experiment provided additional evidence of this positive relationship: dominant females 139 
that were experimentally fed evicted more subordinates, in more separate eviction events, and to 140 
do so closer to parturition than control females (Fig 2) (Table II), although they did not gain more 141 
weight (F1,25.922=1.309, p=0.263).  142 
 143 
 144 
DISCUSSION 145 
Our aim was to investigate whether food competition stimulates the eviction of subordinate females 146 
by dominants in wild Kalahari meerkats. Combining correlational and experimental approaches, we 147 
show that increased foraging success does not reduce the tendency of dominant females to evict 148 
subordinate females: to the contrary, well-fed dominant females were more likely to evict 149 
subordinate females, indicating that there is a causal relationship between the foraging success of 150 
dominant females and their tendency to evict subordinate females. Our results also show that 151 
increased food intake led to evictions taking place closer to parturition, supporting the view that the 152 
proximate function of eviction is to avoid breeding competition in meerkats.  153 
Our results raise the question of why increased food intake should increase the probability 154 
of evictions. One possible explanation is that dominant females’ readiness to evict subordinates is 155 
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constrained by the energetic costs or the physical risks associated with the process of eviction [6]. 156 
Possible energetic costs of eviction include those associated with increased androgen and 157 
glucocorticoid levels [11-12] generated by competitive contexts, as well as decreased investment of 158 
time in foraging and antipredator activity [13]. Low food availability might constrain the opportunity 159 
for dominant females to evict subordinate females by raising the time necessary for foraging or 160 
increasing the average physical distance between dominant females and likely evictees during 161 
foraging bout. The absence of any weight gain in experimentally fed dominant females is consistent 162 
with the suggestion that the process of eviction has energetic costs, suggesting that the extra energy 163 
acquired may have been invested towards eviction rather than condition.  164 
 Comparison between our results and recent studies of banded mongooses (Mungos mungo) 165 
suggests that the effects of variation in food availability on dispersal may differ across breeding 166 
systems. In banded mongooses – where multiple members of both sexes breed regularly – low food 167 
availability (estimated using rainfall as a proxy) appears to increase the risk of eviction in 168 
subordinates by breeders in this species [14], though the role of foraging success has not been 169 
measured directly. Increased rates of dispersal when food availability is low have also been 170 
documented in several social mammals where young females disperse voluntarily [1], suggesting 171 
that the positive relationship between the condition of dominant females and the incidence of 172 
eviction in meerkats may reflect the large power asymmetries between females typical of singular 173 
cooperative breeders. 174 
 175 
ETHICS. Our work was approved by the Animal Ethics Committee of the University of Pretoria 176 
(#EC010-13) and by The Northern Cape Department of Environment and Nature Conservation 177 
(FAUNA 1020/2016). 178 
DATA ACCESSIBILITY. Data are available as the electronic supplementary material. 179 
AUTHORS’ CONTRIBUTION. The experiment was planned by T.H.C.-B. and implemented by S.E., T.N., 180 
S.S., B.D. and D.G.; C.D. planned and implemented the analyses; H.S.-J. assisted in data extraction; 181 
 8 
C.D. and T.H.C.-B. wrote the paper. All authors contributed to the manuscript, approved the final 182 
version and are accountable for the work. 183 
COMPETING INTERESTS. We declare no competing interests. 184 
ACKNOWLEDGEMENTS. We are grateful to the many volunteers, students, and researchers who 185 
have assisted with data collection, I. Stevenson and P. Roth for support, to the Kotze family for 186 
permission to work on their land, to M. Manser for her contribution to the organization of the KMP, 187 
and to and Cape Department of Environment and Nature Conservation for permission to conduct 188 
the research (FAUNA 1020/2016). 189 
FUNDING. The KMP is supported by the Universities of Cambridge, Zurich and Pretoria. Components 190 
of this research were supported by the Natural Environment Research Council (grant NE/G006822/1) 191 
and the European Research Council (grant 294494). 192 
 193 
REFERENCES 194 
1. Clutton-Brock TH. 2016 Mammal Societies. John Wiley and Sons. 195 
2. Clutton-Brock T, Huchard E. 2013 Social competition and its consequences in female mammals. 196 
J Zool 289, 151-171. 197 
3. Clutton-Brock TH, Hodge SJ, Flower TP, Spong GF, Young AJ. 2010. Adaptive suppression of 198 
subordinate reproduction in cooperative mammals. Am Nat. 176, 664–673. 199 
4. Clutton-Brock TH, Manser M. 2016 Meerkats: cooperative breeding in the Kalahari. In: 200 
Cooperative Breeding in Vertebrates (eds W.D. Koenig, J.L. Dickinson) Cambridge University 201 
Press pp. 294-317. 202 
5. Young AJ, Clutton-Brock, TH. 2006 Infanticide by subordinates influences reproductive sharing 203 
in cooperatively breeding meerkats Biol Lett 2, 385–387. 204 
6. Bell MBV, Cant MA, Borgeaud C, Thavarajah N, Samson J, Clutton-Brock TH. 2014 Suppressing 205 
subordinate reproduction provides benefits to dominants in cooperative societies of meerkats. 206 
Nat Comm 5, 4499.  207 
 9 
7. Young AJ, Carlson AA, Monfort SL, Russell AF, Bennett NC, Clutton-Brock T. 2006 Stress and the 208 
suppression of subordinate reproduction in cooperatively breeding meerkats. Proc Nat Acad Sci 209 
USA 103, 12005–12010. 210 
8. Huchard E, English S, Bell MBV, Thavarajah N, Clutton-Brock TH. 2016 Competitive growth in a 211 
cooperatively breeding mammal. Nature 533, 532-534. 212 
9. Clutton-Brock TH, Brotherton PNM, Smith R, McIlrath GM, Kansky R, Daynor D, O’Riain, Skinner, 213 
JD. 1998 Infanticide and expulsion of females in cooperative mammal. Proc Roy Soc Lond B 265, 214 
2291-2295. 215 
10. Kokko H, Johnstone RA, Clutton-Brock TH 2001 The evolution of cooperative breeding through 216 
group augmentation. Proc R Soc Lond B 268, 187–196. 217 
11. Sapolsky RM. 2000 Stress Hormones: Good and Bad. Neurobiology and Disease, 7, 540-542. 218 
12. Wingfield JC, Lynn S, Soma KK. 2001 Avoiding the 'costs' of testosterone: ecological bases of 219 
hormone-behavior interactions. Brain Behav Evol 57, 239-51. 220 
13. Dmitriew CM. 2011. The evolution of growth trajectories: what limits growth rate? Biological 221 
Reviews, 86: 97–116. 222 
14. Nichols HJ, Bell MBV, Hodge SJ, Cant MA. 2012 Resource limitation moderates the adaptive 223 
suppression of subordinate breeding in a cooperatively breeding mongoose Behav Ecol 23: 635-224 
642. 225 
 226 
  227 
 10 
FIGURE CAPTIONS 228 
Figure 1. Association between average daily foraging success of pregnant dominant females and the 229 
total number of evictions (A), number of females evicted (B) and timing of eviction (C).  230 
Figure 2. Effect of experimental supplementation of the diet of pregnant dominant females (black) 231 
on the total number of eviction events (A), number of females evicted (B) and timing of eviction (C) 232 
compared to controls (white). Values represent mean ± SEM.  233 
 234 
 235 
 236 
                                                                                   237 
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Table I. Results from LMMs testing for the effect of foraging success on number of evictions, number of females evicted and timing of eviction by dominant females.  238 
  Number of evictions  Number of females evicted   Timing of eviction 
  
Estimate ± 
SE 
df F-value p-value 
 Estimate ± 
SE 
df  F-value p-value 
  Estimate ±  
SE 
df  F-value p-value 
Fixed effects           Fixed effects     
Intercept -.50 ± 0.16 1, 145.396 9.985 0.002  0.37 ± 0.21 1, 147.283 0.314 0. .576  Intercept 39.67 ± 7.81 1, 114.916 25.797 <0.001 
Foraging success 0.21 ± 0.10 1, 139.326 4.576 0.034  0.42 ± 0.16 1, 146.319 7.269 0.008  Rainfall -0.37 ± 0.17 1, 89.225 4.648 0.034 
N° subordinate females 0.78 ± 0.10 1, 132.161 67.452 <0.001  1.38 ± 0.15 1, 140.962 82.991 ˂0.001  
N° subordinates -4.26 ± 6.59 1, 108.763 0.418 0.519 
N° subordinate males 0.22 ± 0.13 1, 137.021 3.170 0.077  0.43 ± 0.19 1, 143.598 4.976 0.027  
Random factors           Random factors     
ID 0.01 ± 0.01 - - -  0.00 ± 0.00 - - -  ID 0.00 ± 0.00 - - - 
Group 0.00 ± 0.01 - - -  0.00 ± 0.00 - - -  Group 1.31 ± 13.70 - - - 
Year 0.01 ± 0.01 - - -  0.01 ± 0.02 - - -  Year 0.00 ± 0.00 - - - 
Month 0.01 ± 0.01 - - -  0.03 ± 0.02 - - -  Month 38.94 ± 30.47 - - - 
 239 
 240 
  241 
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Table II. Results from LMMs comparing the number of evictions, number of females evicted and timing of eviction between fed and control pregnant dominant females.  242 
  Number of evictions  Number of females evicted  Timing of eviction 
  
Estimate ± 
SE 
df  
F-
value 
p-value 
 Estimate ± 
SE 
df F-value p-value 
 Estimate ±  
SE 
df F-value p-value 
Fixed effects          Fixed effects     
Intercept 2.07 ± 0.23 1, 17.615 0.004 0.948  0.90 ± 1.13 1, 26.000 0.037 0.849 Intercept 25.96 ± 8.55 1, 18.000 15.163 0.001 
Treatment -3.86 ± 1.63 1, 25.169 5.585 0.026  -2.22 ± 0.88 1, 26.000 6.376 0.018 Treatment 14.24 ± 6.35 1, 18.000 5.035 0.038 
Rainfall -1.83 ± 2.44 1, 25.310 0.563 0.460  -0.63 ± 1.31 1, 26.000 0.229 0.636 Rainfall -8.02 ± 10.93 1, 18.000 0.538 0.473 
N° subordinate females 0.79 ± 0.36 1, 25.272 4.807 0.038  0.58 ± 0.19 1, 26.000 9.142 0.006 
N° subordinates -0.18 ± 0.47 1, 18.000 0.158 0.696 
N° subordinate males 0.24 ± 1.54 1, 25.093 2.598 0.120  0.14 ± 0.09 1, 26.000 2.563 0.121 
Random factors          Random factors     
ID 0.00 ± 0.00 - - -  0.00 ± 0.00 - - - ID 0.00 ± 0.00 - - - 
Group 0.00 ± 0.00 - - -  0.00 ± 0.00 - - - Group 0.00 ± 0.00 - - - 
Year 2.05 ± 3.34 - - -  0.00 ± 0.00 - - - Year 0.00 ± 0.00 - - - 
Month 0.00 ± 0.00 - - -  0.00 ± 0.00 - - - Month 0.00 ± 0.00 - - - 
 243 
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SUPPLEMENTAL MATERIAL 1 247 
Study population  248 
Meerkats (Suricata suricatta) are cooperative breeding mongooses that live in groups of 2-50 249 
females in which one breeding pair monopolizes reproduction, although subordinate females 250 
occasionally breed during the rainy season (Clutton-Brock 2016). Data used here were collected on 251 
wild meerkats of the Kalahari Meerkat Project (KMP) at the Kuruman River Reserve, South Africa, 252 
between 1997 and 2015. Typically, 10-15 groups were followed in any year, but in total, more than 253 
60 different groups were studied in the 18-year-long period. Groups were visited 2–4 times per 254 
week, when data on basic life history parameters (pregnancy, birth, eviction, survival) and body 255 
mass were collected.  256 
 257 
Life history data 258 
Pregnancies last around 70 days in meerkats (Sharp et al. 2013). Pregnancies could be detected at 259 
mid-point based on the sudden rise in body weight and swelling of the abdomen, while the end of 260 
pregnancy was assessed from on a sudden loss in weight and abdomen distention (Sharp et al. 261 
2013). Since mating is seldom observed, conception dates of live-birth were inferred by counting 262 
back 70 days from parturition. Since new-born pups are kept in an underground burrow, live birth 263 
was confirmed if a group member stayed behind as a babysitter in the morning instead of going 264 
foraging as or if the dominant female showed visual signs of suckling (wet or tapped hair around the 265 
nipples).  266 
We considered as evictions all instances where subordinate females suddenly disappeared 267 
from the group, whether they were observed or not, because subordinate females never leave 268 
groups willingly (Clutton-Brock et al. 1998, 2001). In 99.3% the cases, subordinate females that 269 
suddenly disappeared from their groups during the pregnancy of dominant females were seen 270 
subsequently (either outside their group or upon their return in their natal group), indicating that 271 
almost all disappearances of subordinate females during the pregnancy of dominants are the result 272 
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of eviction rather than of predation or other sources of mortality. Multiple evictions of the same 273 
subordinate females were considered as separated events when calculating the number of eviction 274 
events, but not when calculating the number of subordinate females evicted. We also considered 275 
cases when subordinate females successfully reentered groups and disappeared as independent 276 
evictions, unless they took place the same day. As a result, only one eviction per subordinate female 277 
per day was considered in the analyses. When computing the number of subordinate females, we 278 
considered all females who had reached 9 months, the minimal age at reproduction (Bell et al. 279 
2014). This was considered as a confounding factor affecting the number of females available to be 280 
evicted. Since the propensity to evict is likely to be affected by the number of helpers available (see 281 
Clutton-Brock et al. 2010, Cant et al. 2010, Bell et al. 2014), we also counted the number of 282 
subordinate males present in the group; we used the same age cut off as for females as both sexes 283 
reach sexual maturity at the same age (see Mares et al. 2012). The number of subordinate females 284 
and number of subordinate males were averaged across the entire pregnancy. The two variables 285 
were not significantly correlated to each other (Spearman rho=0.316, p=0.084, N=31), reducing any 286 
problem of collinearity in the statistical analyses. Finally, timing of eviction in relation to parturition 287 
was average across pregnancy for all evictions. Only the total number of helpers was considered as a 288 
confound here, such that ‘number of subordinate females’ and ‘number of subordinate males’ were 289 
combined into one variable. 290 
 291 
Estimation of foraging success 292 
Habituated individuals were trained to step onto a balance in return for a small reward of hard-293 
boiled egg crumbs, allowing us to record body mass (± 1 g) 2-4 days per week throughout their lives. 294 
Individuals were weighed three times over the course of the day: upon emergence from the burrow 295 
in the morning before foraging starts (morning weight), after three hours of foraging (lunch weight) 296 
and at the end of the day upon returning to a burrow for the night (evening weight). The foraging 297 
success of dominant females was assessed using morning-to-lunch weight gain by subtracting 298 
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morning weight from lunch weight over the 3-hour morning foraging period for each day of 299 
observation, and averaged across pregnancy.  300 
In some analyses, we used total rainfall as a proxy of natural food availability. This was 301 
measured by adding up amount in millilitres measured at the field site weather station for the entire 302 
duration of the pregnancy. Rainfall is positively correlated with food intake and condition in 303 
meerkats of the study population (Gaynor et al in prep). Morning-to-lunch weight gain and total 304 
rainfall were positively correlated across 132 non-experimental pregnancies for which information 305 
on both variable was available (Spearman’s rs=0.370, p<0.001, N=132). 306 
 307 
Feeding experiment 308 
Experimental feeding took place in the first months of the breeding seasons 2011 and 2012, and 309 
included live pregnancies that ended between August and November of the same years, inclusively. 310 
Dominant females were fed following an established procedure (e.g. Russell et al. 2004, Huchard et 311 
al. 2016). We fed dominant females in the second half of their pregnancy, when evictions can take 312 
place. Since evictions can start in the 6th week of 10-week (70 days) long pregnancy (Clutton-Brock et 313 
al. 1998) and meerkat females can become pregnant immediately after parturition (Russell et al. 314 
2003), the experimental feeding commenced six weeks following the previous birth or miscarriage 315 
(see definition below), and continued until the birth of the present litter. Subject dominant females 316 
received on average 18.3 ± 11.4 eggs over 34.3 ± 21.3 days.  317 
As control pregnancies, we selected all dominant females’ live pregnancies in groups 318 
containing at least one sexually mature subordinate female that ended in August-November that 319 
fitted in either of these two categories: (i) pregnancies of non-fed dominant females in other groups 320 
of the population in the time period where the experiment took place (2011-2012) (N=8 pregnancies 321 
from 6 different females) and (ii) pregnancies of the fed subjects of the experiment that took place 322 
in the same time window but the year before or after they were fed (10 pregnancies from 7 different 323 
females). Control pregnancies were not available for three of the fed dominant females: in one case, 324 
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the female was only dominant for one breeding year and was dead in the following year time-325 
period; in the two remaining ones, the dominant female either did not breed successfully between 326 
August-November of the previous or subsequent year, or there were no sexually-mature 327 
subordinate females in the group at that time. The final dataset consisted in a total of 28 328 
pregnancies for 16 females of 14 groups, with 1.75 ± 0.19 cycles pregnancies per female (2.00 ± 0.26 329 
for fed subjects). 330 
To examine whether experimental feeding improved dominant females’ body condition, we 331 
compared the weight gained over the course of pregnancy between fed pregnancies and controls. 332 
Weight gain was calculated as the difference between the average morning weight over the week 333 
before conception and average morning weight over the last week of pregnancy. 334 
 335 
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Table S1. Dataset used for the correlational analyses using LMMs to test the effect of foraging success on a series of proxies of probability of eviction its timing 364 
and the characteristics of targeted subordinate females. 365 
Dominant 
female ID 
Group Month Year Foraging 
success (g) 
Number of 
Subordinate 
females 
Number of 
Subordinate 
males 
Number of 
helpers 
Number 
of 
evictions 
Number of 
females 
evicted 
Day until 
birth 
529 E 9 1997 17.0 2.0 2.9 4.9 0 0  
258 JJ 10 1997 24.8 3.3 2.1 5.5 1 1 3.0 
259 Y 11 1997 19.3 0.9 6.9 7.7 0 0  
1314 V 11 1997 29.9 2.0 4.0 6.1 2 1 28.0 
256 L 11 1997 27.9 5.2 6.6 11.8 1 1 27.0 
530 E 9 1998 8.6 1.9 6.7 8.6 0 0  
1314 V 9 1998 26.0 7.7 7.4 15.1 5 4 14.0 
395 D 10 1998 17.5 2.4 8.9 11.3 3 3 18.0 
256 L 10 1998 34.4 6.9 6.6 13.5 1 1 21.0 
259 Y 10 1998 20.9 3.2 8.5 11.6 2 2 19.0 
894 X 11 1998 21.7 1.0 2.9 3.9 0 0  
40 W 11 1998 23.2 3.9 5.0 8.9 2 2 44.0 
40 W 10 1999 7.6 5.5 5.5 11.0 2 2 15.0 
37 F 10 1999 22.5 4.0 6.3 10.3 1 1 12.0 
530 E 10 1999 12.8 3.9 4.2 8.1 1 1 15.0 
1314 V 10 1999 23.7 0.9 8.3 9.1 1 1 13.0 
1320 NN 10 1999 12.4 4.9 3.9 8.8 0 0  
256 L 11 1999 23.5 4.5 4.4 8.9 5 5 24.8 
894 X 11 1999 22.4 1.5 2.5 4.0 1 1 31.0 
395 D 11 1999 20.1 0.8 10.3 11.1 0 0  
259 Y 11 1999 24.6 6.7 7.0 13.7 6 5 36.7 
45 UU 11 1999 10.0 2.6 3.4 6.0 0 0  
37 F 9 2000 4.5 2.8 5.2 8.1 4 4 5.8 
395 D 9 2000 15.0 1.5 7.2 8.7 3 2 19.7 
40 W 9 2000 13.2 5.9 6.0 11.8 4 3 18.8 
44 UU 9 2000 14.8 2.2 3.0 5.3 3 2 39.3 
259 Y 10 2000 23.4 7.4 10.7 18.1 6 4 31.0 
256 L 10 2000 11.4 3.2 9.0 12.2 3 2 29.3 
1319 RR 11 2000 23.6 1.8 6.1 7.9 1 1 12.0 
1324 V 11 2000 28.2 2.2 14.0 16.2 1 1 33.0 
37 F 11 2000 34.5 3.8 5.8 9.6 3 3 14.3 
259 Y 9 2001 12.8 5.3 13.9 19.2 8 7 41.8 
915 L 9 2001 13.7 8.5 7.0 15.5 8 5 28.5 
1319 RR 10 2001 25.8 4.4 9.9 14.3 3 3 9.0 
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1324 V 10 2001 19.8 7.0 7.7 14.7 2 2 21.0 
531 E 10 2001 14.6 6.3 10.8 17.1 0 0  
44 UU 11 2001 19.5 1.8 8.0 9.8 1 1 6.0 
37 F 11 2001 25.3 7.7 12.1 19.9 9 7 29.7 
1473 HH 11 2001 1.0 1.2 9.4 10.6 0 0  
395 D 11 2001 18.8 6.3 7.4 13.7 7 7 44.9 
1474 W 11 2001 12.9 4.0 8.9 13.0 3 2 15.3 
259 Y 11 2001 17.6 5.2 7.1 12.3 4 3 29.8 
1324 V 9 2002 17.3 10.3 12.0 22.3 7 7 12.7 
531 E 9 2002 18.7 4.3 11.4 15.8 1 1 17.0 
916 L 9 2002 24.7 2.4 6.2 8.7 0 0  
536 ZZ 9 2002 22.1 0.9 2.1 3.0 1 1 37.0 
259 Y 9 2002 18.4 7.2 5.6 12.7 7 4 47.3 
37 F 9 2002 25.5 8.4 13.8 22.2 26 9 16.0 
395 D 10 2002 23.0 5.5 7.0 12.6 3 2 40.7 
1480 W 11 2002 32.6 0.2 7.9 8.1 0 0  
1469 W 11 2002 31.8 0.1 5.6 5.7 0 0  
1319 RR 11 2002 33.9 12.1 12.1 24.2 9 9 23.3 
924 XX 11 2002 7.0 2.6 2.6 5.1 0 0  
1324 V 11 2002 31.4 5.4 15.0 20.4 5 5 33.6 
531 E 11 2002 39.4 4.4 11.5 15.9 6 6 23.8 
916 L 11 2002 43.4 0.4 5.2 5.6 0 0  
259 Y 11 2002 42.3 3.6 5.3 8.9 4 4 36.0 
536 ZZ 11 2002 40.9 0.4 2.7 3.1 0 0  
921 MM 11 2002 33.8 1.5 4.3 5.8 2 2 39.5 
536 ZZ 10 2003 25.8 2.8 6.1 8.8 3 2 12.3 
921 MM 10 2003 34.6 1.0 4.1 5.1 3 1 20.0 
1469 W 11 2003 22.2 1.7 4.3 6.0 0 0  
536 ZZ 9 2004 22.1 5.4 4.5 9.9 5 4 23.4 
916 L 9 2004 33.4 1.9 8.5 10.4 4 2 10.5 
1480 W 9 2004 11.9 2.2 9.2 11.4 1 1 10.0 
1324 V 9 2004 18.4 5.5 11.5 17.0 6 5 7.2 
921 MM 11 2004 37.0 1.2 3.3 4.5 3 1 14.0 
1469 W 11 2004 26.5 1.2 3.1 4.3 0 0  
1178 RR 11 2004 27.3 0.6 7.2 7.9 1 1 50.0 
1328 B 11 2004 22.4 1.5 4.9 6.4 2 2 54.0 
71 Y 11 2004 22.1 1.0 5.5 6.6 1 1 21.0 
536 ZZ 11 2004 47.4 1.9 2.9 4.8 2 2 34.0 
531 E 11 2004 21.6 7.7 3.2 10.8 12 8 37.3 
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1324 V 9 2005 11.4 6.7 7.9 14.6 8 5 38.1 
814 CD 9 2005 9.6 4.7 5.3 10.0 3 1 15.3 
916 L 9 2005 23.2 7.1 6.4 13.5 8 5 21.1 
1469 W 11 2005 6.4 1.3 5.6 6.9 3 1 50.7 
1480 W 11 2005 37.0 10.3 16.1 26.4 22 10 16.8 
531 E 11 2005 13.3 8.4 8.7 17.1 6 3 37.5 
1324 V 11 2005 28.1 6.7 8.4 15.1 19 6 21.8 
395 D 11 2005 19.3 6.1 3.3 9.4 5 2 8.0 
814 CD 11 2005 32.4 4.4 5.0 9.4 5 4 17.0 
1480 W 9 2006 20.1 15.1 14.2 29.3 6 5 27.5 
433 D 9 2006 7.6 1.5 4.6 6.2 2 1 39.0 
711 F 9 2006 9.5 0.3 2.5 2.8 0 0  
1324 V 9 2006 18.1 2.6 14.7 17.2 2 2 11.0 
290 B 9 2006 11.2 2.5 5.0 7.5 5 2 43.0 
1178 RR 9 2006 13.1 3.5 14.0 17.4 2 2 39.0 
916 L 9 2006 13.1 8.9 4.6 13.5 5 3 47.0 
921 MM 11 2006 33.5 9.5 11.7 21.2 2 1 7.0 
1469 W 11 2006 27.5 6.8 7.2 14.0 5 5 7.0 
71 Y 11 2006 16.7 1.7 6.4 8.1 1 1 74.0 
1480 W 11 2006 21.3 12.7 17.2 29.9 2 2 52.0 
1494 ST 11 2006 29.0 4.6 3.4 7.9 0 0  
1324 V 11 2006 21.8 3.5 10.1 13.6 3 2 52.7 
1495  11 2007 25.1 10.0 15.6 25.6 19 7 31.9 
814 CD 11 2007 29.3 10.0 9.4 19.4 17 9 40.2 
433 D 9 2008 1.8 1.9 6.7 8.6 0 0  
1501 BB 9 2008 12.3 2.1 4.2 6.3 4 2 61.0 
1511 QE 10 2008 21.4 0.6 2.5 3.1 0 0  
814 CD 10 2008 23.8 3.1 6.2 9.2 4 2 21.3 
1189 RR 10 2008 6.0 1.9 3.4 5.3 3 2 7.7 
1508 VH 11 2008 28.3 1.0 3.2 4.3 2 2 45.5 
711 F 11 2008 39.7 4.3 3.9 8.3 1 1 8.0 
1497 AZ 11 2008 26.2 3.4 4.1 7.6 2 2 7.0 
921 MM 11 2008 39.5 4.3 4.4 8.7 7 4 24.7 
948 L 11 2008 39.0 2.0 6.9 8.9 1 1 0.0 
566 E 11 2008 26.0 2.7 8.5 11.2 2 2 19.0 
216 ZZ 11 2008 24.3 1.1 3.1 4.3 0 0  
1516 TY 11 2008 21.6 1.2 3.9 5.1 0 0  
1501 BB 11 2008 22.2 1.3 4.0 5.3 2 2 26.5 
1511 QE 9 2009 14.0 1.6 5.6 7.1 1 1 31.0 
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948 L 9 2009 24.1 5.4 6.4 11.8 0 0  
1508 VH 9 2009 25.6 6.5 6.1 12.6 10 4 44.5 
1516 TY 9 2009 20.1 2.2 4.7 7.0 0 0  
1501 BB 9 2009 19.1 10.9 12.3 23.1 3 3 21.0 
1497 AZ 9 2009 16.1 5.0 9.4 14.3 12 3 48.1 
1511 QE 11 2009 29.1 2.7 5.4 8.1 3 3 26.3 
445 D 11 2009 17.4 6.4 7.6 14.0 8 5 37.0 
1516 TY 9 2010 13.7 4.3 6.9 11.1 2 1 32.0 
1511 QE 10 2010 26.3 5.7 10.2 15.9 3 2 13.7 
948 L 11 2010 22.4 12.1 15.8 27.9 16 10 18.1 
1497 AZ 11 2010 23.3 4.4 11.6 16.0 13 5 31.6 
1681 F 9 2011 11.4 6.3 7.2 13.5 1 1 38.0 
1497 AZ 9 2011 13.8 3.4 19.1 22.5 3 1 47.7 
445 D 9 2011 11.9 3.4 5.6 9.0 2 1 54.0 
1497 AZ 11 2011 20.0 4.3 17.9 22.2 7 2 20.4 
1783 W 9 2012 15.9 3.0 20.4 23.4 3 3 43.0 
2076 SQ 10 2012 9.0 2.5 11.6 14.1 0 0  
445 D 10 2012 11.0 8.2 10.4 18.6 2 2 4.0 
2438 BB 9 2013 11.0 7.2 14.6 21.8 0 0  
2357 MY 9 2013 16.4 6.8 10.1 16.9 3 3 2.0 
1872 PA 10 2013 18.2 3.3 3.3 6.6 2 2 52.0 
2150 HV 10 2013 25.7 4.0 12.3 16.3 3 2 34.3 
2382 RR 10 2013 19.5 10.1 4.2 14.3 2 1 28.5 
445 D 11 2013 19.1 7.0 4.2 11.2 1 1 11.0 
2360 VH 9 2014 20.5 0.8 2.5 3.4 0 0  
1846 NM 9 2014 30.3 3.3 2.5 5.8 0 0  
2560 QL 10 2014 19.5 1.0 2.1 3.1 1 1 9.0 
2642 L 10 2014 11.6 2.0 5.7 7.7 0 0  
2382 RR 11 2014 25.7 2.6 3.4 6.0 0 0  
2805 UK 11 2014 22.4 2.8 4.6 7.4 0 0  
2819 JX 11 2014 19.0 2.7 3.8 6.6 4 2 50.8 
2819 JX 9 2015 15.5 4.6 10.8 15.4 4 3 33.0 
2360 VH 9 2015 19.3 7.6 11.9 19.5 4 3 44.3 
1846 NM 9 2015 8.0 1.9 6.1 8.1 0 0  
2382 RR 9 2015 1.9 3.0 5.3 8.4 1 1 9.0 
2560 QL 9 2015 16.5 7.4 7.8 15.2 1 1 53.0 
2795 PA 10 2015 17.4 3.9 5.9 9.9 3 3 16.0 
2867 AX 10 2015 18.9 3.1 4.7 7.8 0 0  
2879 SA 10 2015 2.2 2.1 1.7 3.8 1 1 41.0 
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2438 BB 11 2015 21.0 1.6 6.1 7.7 0 0  
2779 ZU 11 2015 9.0 5.9 12.8 18.7 1 1 56.0 
2727 W 11 2015 16.5 0.4 4.8 5.3 0 0  
 366 
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Table S2. Dataset used for the experimental analyses using LMMs to compare the probability of eviction and body condition between fed and control pregnant 369 
dominant females. 370 
Dominant 
female ID 
Treatment Group Month Year Rainfall 
(mm) 
Weight gain Number of 
Subordinate 
females 
Number of 
Subordinate 
males 
Number 
of helpers 
Number of 
evictions 
Number of 
females 
evicted 
Day 
until 
birth 
355 Control SE 11 2010 0.8 -0.09 5.4 4.2 9.6 0 0  
355 Fed SE 10 2011 3.6 -0.01 5.0 9.7 14.7 6 5 8.5 
445 Control D 9 2011 3.0 0.16 3.4 5.6 9.0 2 1 54.0 
445 Control D 10 2012 11.8 0.25 8.2 10.4 18.6 2 2 4.0 
815 Fed KU 9 2012 1.8 0.30 9.0 14.4 23.4 18 11 15.5 
943 Control JX 8 2011 12.4 0.19 2.9 5.4 8.3 8 5 38.3 
943 Fed JX 10 2011 3.6 0.20 3.9 5.8 9.7 4 3 22.5 
1497 Control AZ 9 2011 3.0 -0.02 3.4 19.1 22.5 3 1 47.7 
1497 Control AZ 11 2011 3.6 0.05 2.6 12.8 15.4 7 2 20.4 
1502 Control BB 11 2010 0.8 0.22 7.9 17.4 25.3 7 6 27.7 
1502 Control BB 9 2011 3.0 0.15 2.9 10.4 13.3 4 3 5.0 
1502 Fed BB 11 2011 1.0 0.08 3.4 10.9 14.3 16 5 15.6 
1510 Fed VH 11 2011 3.6 0.18 6.6 9.5 16.0 11 7 13.5 
1510 Control VH 11 2012 14.0 0.36 8.5 20.8 29.4 8 7 41.3 
1681 Control F 9 2011 3.0 0.19 6.3 7.2 13.5 1 1 38.0 
1735 Control EK 9 2011 3.0 0.03 0.5 4.8 5.3 0 0  
1735 Fed EK 9 2012 1.8 0.27 2.0 3.9 5.9 0 0  
1735 Control EK 11 2013 0.0 0.39 4.8 6.7 11.5 3 1 35.3 
1783 Control W 9 2012 2.6 0.19 3.0 20.4 23.4 3 3 43.0 
1872 Control PA 9 2011 3.0  3.5 4.1 7.6 10 4 44.1 
1873 Fed PA 9 2012 0.8 0.20 2.0 3.4 5.4 0 0  
2052 Control RR 9 2011 3.0 0.24 1.7 7.2 9.0 1 1 18.0 
2052 Control RR 11 2011 1.0 -0.15 4.4 5.8 10.2 1 1 35.0 
2052 Fed RR 9 2012 1.8 0.38 4.2 9.5 13.6 7 7 20.4 
2076 Control SE 10 2012 1.8 0.15 2.5 11.6 14.1 0 0  
2082 Control UK 11 2012 14.0 -0.06 3.7 4.6 8.3 0 0  
2082 Fed UK 9 2012 0.8 0.35 1.7 3.3 5.1 1 1 34.0 
2219 Fed NE 11 2011 1.0 0.18 4.3 3.0 7.3 4 2 28.3 
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